Targeted disruption of the murine lecithin:cholesterol acyltransferase gene is associated with reductions in plasma paraoxonase and platelet-activating factor acetylhydrolase activities but not in apolipoprotein J concentration.
Lecithin:cholesteryl acyltransferase (LCAT) deficiency resulting from targeted disruption of the Lcat gene in the mouse is associated with dramatic decreases in HDL concentration and the accumulation of nascent HDL in the plasma. We examined whether LCAT deficiency in mice is associated with a concomitant decrease in two antioxidative enzymes, paraoxonase (PON) and platelet-activating factor acetylhydrolase (PAF-AH). In control Lcat (+/+) mice both these enzymes are transported on HDL. Compared to Lcat (+/+) mice, HDL-cholesterol is reduced 94% and apoA-I, 90%, in Lcat (-/-) mice; this reduction in HDL is paralleled by a 71% decrease in PAF-AH activity and in a 58% decrease in PON activity. Apolipoprotein J (apoJ) levels, rather than being decreased, were significantly (P = 0.01) higher (36%) in Lcat (-/-) than in Lcat (+/+) mice, and the apo J/PON ratio was 3-fold greater in Lcat (-/-) than in Lcat (+/+) animals. Even though apolipoprotein A-I (apoA-I) concentration and PON activity were drastically reduced, there was no reduction in apoA-I and PON liver mRNA levels suggesting that post-transcriptional events are responsible for the reduction of plasma PON and apoA-I levels. Fast protein liquid chromatography (FPLC) revealed that in Lcat (+/+) mice both PON and PAF-AH activity is associated with large, apoA-I-containing HDL particles (9.7 nm by non-denaturing gradient gel electrophoresis) while in Lcat (-/-) mice both enzymes are associated with small 8.2 nm particles. We conclude that the concomitant reduction in HDL and apoA-I concentrations and PON and PAF-AH activities is best explained by rapid clearance of the small HDL particles found in LCAT deficiency.